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ABSTRACT: 

PROBLEM TO BE SOLVED: To stabilize an amount of development toner and 
prevent a brush mark and a carrier-over phenomenon. 

SOLUTION: This method for forming an image includes the steps of a latent 
image forming process for forming a latent image on a photosensitive member 
according to the image data and a developing process for developing the latent 
image with a developer in a magnetic roller on which a development bias 
potential is applied. In this case, the developer, converted on a core 
material, contains a magnetic carrier having a resin coating layer with 
conductive powders dispersed therein and toner, the resistivity of the core 
material and the magnetic carrier as a whole being less than, or equal to 
lΩcm and 10 to 10<SP>9</SP>Ωcm, respectively, at an electric field 
strength of 10<SP>4</SP>V/cm in a magnetic brush state, whose development curve 
which is represented by a contrast potential defined by a development bias 
potential and a potential of an exposed region on the photosensitive member, 
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and the amount of the development toner transferring to the latent image on the 
photosensitive member, has a saturation region, and the development bias 
potential is applied so that the amount of the development toner shows the 
saturation characteristic. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image formation equipment and the 
image formation approach using the two component developer which started the image 
formation approach enforced with image formation equipment and these image formation 
equipments, such as a digital printer which treats an image as a digital signal, and a 
digital process copying machine, especially mixed the toner and the magnetic carrier. 
[0002] 

[Description of the Prior Art] As for digital image formation equipment, the information 
on ON / binary [ off ] is given as two-dimensional information on a location that it was 
beforehand decided on the photo conductor based on an alphabetic character or image 
data. When recording a halftone image using the starting method, an algorithm is 
comparatively simple, and since it is low cost again, the area becoming [ irregular ] 
method using halftone dot structure or 10,000 lineation is adopted in many the printers 
and copying machines of a digital electrophotography method from the former. 
[0003] Moreover, in the image formation equipment reproducing the many gradation 
using an electrophotography method, especially color picture formation equipment, the 2 
component MAG brush development method using the two component developer which 
consists of a carrier and a toner is used from points, such as stable electrification engine 
performance, as the development method. 
[0004] 

[Problem(s) to be Solved by the Invention] The insulating MAG brush developing- 
negatives method using a carrier with high electric resistance and the conductive MAG 
brush developing-negatives method using a carrier with comparatively low electric 
resistance are learned for the 2 component MAG brush developing-negatives method. 
Although it is the description that the latent-image potential on a photo conductor and the 
relation of image concentration are linearity, and the inclination of the insulating MAG 
brush developing-negatives method is small, on the other hand, ****** of ** TA is bad 
and has the description that an edge effect is also large. Moreover, by there be no edge 
effect, while the conductive MAG brush develop - negatives method have good ****** 
of ** TA, the latent image potential on a photo conductor and its relation of image 
concentration be steep, it have the description that the inclination be large, and have the 
fault of be easy to come out of the brush mark by carrier over ( shift to the photo 
conductor of a carrier), and destruction of the latent image which consider bias leak as a 
cause, contrary to the insulating MAG brush develop - negatives method. 



[0005] When forming monochrome image only using a black toner, these problems will 
not have big effect on sensuous image quality, if the extent is slight, but when piling up a 
chromatic color toner and forming a color picture, they serve as a fatal fault. Although 
remained by monochrome image to regard the above-mentioned problem as change of 
microscopic concentration, it is because the noise from which the above-mentioned 
problem is regarded as change of a microscopic hue, and a color is different will exist in a 
gradation image in a color picture. Therefore, the above-mentioned problem has very bad 
effect on sensuous image quality especially in a color picture. 
[0006] This point is improved, ** TA is buried, ** is good and some methods of 
obtaining the conductive MAG brush out of which neither carrier over nor a brush mark 
can come easily to a top with few edge effects are indicated. 

[0007] For example, in JP,7~120086,B, the method of using that the electric resistance of 
the carrier which covered the core material with comparatively low electric resistance 
(core) with the resin of high resistance changes rapidly by a certain electric field, and 
turns into low resistance by high resistance and high electric field by low electric field is 
indicated. In this official report, by using such a carrier, good black solid printing is 
performed and it is explained that the carrier over in the non-latent-image section does 
not occur, either. However, it is presumed that the thickness of a resin enveloping layer is 
quite thin, and the core material of low resistance has exposed it partially from the 
explanation indicated by the example of JP,7-120086,B and the operation, and since it is 
having such structure, it is thought that the electric resistance of a carrier turns into low 
resistance by high electric field. As it was actually in the example of a comparison 
mentioned later, the electric resistance of the carrier by which the core material was 
completely covered by the thick resin enveloping layer of thickness is high resistance 
also in high electric field, and the good poor image was not obtained. On the above- 
mentioned subcovering carrier which a part of core material of low resistance exposed, it 
is easy to move a charge through an exposure, for this reason easy to generate a brush 
mark in the latent-image section. 

[0008] Moreover, in JP,61-107257,A and JP,61-130959,A, the ferrite to which electric 
resistance has the irregularity based on a primary particle on a front face low 
comparatively is indicated. In these official reports, since a carrier has such detailed 
irregularity, it is explained that leak between the charges of heteropolarity is suppressed 
and a brush mark is prevented. However, a touch area with a toner increases harder [ 
which has detailed irregularity on a carrier front face ], and there is a problem that a toner 
becomes easy to adhere as a result, and the electrification grant capacity as a carrier 
carries out degradation with the passage of time. 

[0009] Furthermore, the ratio of the electric resistance of the core material of a resin 
covering carrier and the electric resistance of the carrier itself is prescribed by JP,6- 
161 157,A, and, thereby, it is shown that it can be satisfied with coincidence of all 
resolution,, the solid image concentration, and thin line repeatability. However, 
effectiveness sufficient in respect of prevention of the image defect especially over a 
color picture is not found out. 

[0010] as mentioned above, the conventional image formation approach is now, 
considering the severe demand to the high definition in recent years which makes a color 
picture the start to the image defect related to a conductive MAG brush, i.e., carrier over, 
the brush mark by destruction of the latent image which considers bias leak as a cause, 



etc. - the actual condition is that it is not enough. 

[001 1] Even if this invention has sensibility nonuniformity etc. in a photo conductor in 
view of the above-mentioned conventional trouble, its amount of development toners 
which shifts to a latent image is stable, solid ****** is good, and while attaining a 
halftone image without an edge effect or a brush mark, it aims at offering the image 
formation approach which can prevent carrier over, and image formation equipment. 
[0012] 

[Means for Solving the Problem] Although the research for obtaining the developer 
which this invention persons can get the good poor image which is controlling the electric 
resistance of the carrier which has a resin enveloping layer, and does not have an edge 
effect, and neither carrier over nor a brush mark produces has been continued It is 
necessary to use the developer with which the development curve expressed with the 
amount of development toners which shifts to the latent image on the contrast potential 
which becomes settled in development bias potential and the exposure section potential 
of latent- image support to stabilize the amount of development toners, and latent-image 
support has a saturation region, And even if the electric resistance of the resin covering 
carrier itself was the same, it finds out that a difference is in saturation characteristics 
with the electric resistance of a core material, and came to complete this invention. 
[0013] The latent-image formation process which forms a latent image based on image 
data on the latent-image support in which this invention was uniformly charged in order 
to attain the above-mentioned purpose, In the image formation approach including the 
development process which develops this latent image with the developer supported by 
the developer support impressed to development bias potential This developer is the 
magnetic carrier which has a resin enveloping layer on a core material, and the electric 
resistance of the core material in the condition of the magnetic brush under the electric 
field of 104 V/cm and said magnetic whole carrier, respectively Below 1-ohmcm 101 Or 
1x109 The magnetic carrier and toner which are omegacm are included. And it is the 
developer with which the development curve expressed with the amount of development 
toners which shifts to the latent image on the contrast potential which becomes settled in 
this development bias potential and the exposure section potential of this latent-image 
support, and this latent-image support has a saturation region. As this amount of 
development toners shows saturation characteristics, it is characterized by impressing this 
development bias potential to this developer support. 

[0014] Moreover, the latent- image means forming which forms a latent image based on 
image data on the latent-image support in which this invention was charged uniformly, In 
image formation equipment including a development means to develop this latent image 
with the developer supported by the developer support impressed to development bias 
potential by the bias impression means This developer is the magnetic carrier which has a 
resin enveloping layer on a core material, and the electric resistance of the core material 
in the condition of the magnetic brush under the electric field of 104 V/cm and said 
magnetic whole carrier, respectively Below 1-ohmcm 101 Or 1x109 The magnetic carrier 
and toner which are omegacm are included. And it is the developer with which the 
development curve expressed with the amount of development toners which shifts to the 
latent image on the contrast potential which becomes settled in this development bias 
potential and the exposure section potential of this latent-image support, and this latent- 
image support has a saturation region. This bias impression means is characterized by 



impressing this development bias potential to this developer support, as this amount of 

development toners shows saturation characteristics. 

[0015] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. 
[0016] The developer used for this invention needs to be the developer with which the 
development curve has a saturation region including the magnetic carrier and toner which 
have a resin enveloping layer on a core material. 

[0017] As a core material of a carrier, well-known iron powder, a ferrite, magnetite, etc. 
can be used suitably. The electric resistance of the core material when making it the form 
of a magnetic brush and measuring by the electric field of 104 V/cm near the 
development electric field in the system, needs to be below 1-ohmcm. If this electric 
resistance of a core material exceeds 1-ohmcm, since the electric resistance of the carrier 
for obtaining a saturation region must be made low and the brush mark by bias leak and 
carrier over become easy to take place, it is not desirable. 

[0018] Here, as indicated in drawing 1 as a saturation region, when contrast potential 
becomes in a development curve beyond a predetermined value, the field where the 
amount of development toners which shifts to a latent image reaches a limit, and the 
amount of development toners hardly changes with change of contrast potential is said. 
[0019] In the case of iron powder, the electric resistance of a core material can be 
controlled by extent of oxidation treatment to the abundance and the front face of a trace 
element etc., and, in the case of a ferrite, can control it by the compounding ratio of a 
metallic oxide, or the heat treatment conditions after granulation. Thus, the core material 
which had various electric resistance by the difference among a raw material or 
manufacture conditions is marketed from the magnetic material manufacturer, and can 
use the core material of such marketing for this invention. 

[0020] Polyolefine system resin like polyethylene and polypropylene as resin which 
forms a resin enveloping layer; Polystyrene, Acrylic resin, a polyacrylonitrile, polyvinyl 
acetate, polyvinyl alcohol, A polyvinyl butyral, a polyvinyl chloride, a polyvinyl 
carbazole, Polyvinyl ether and a polyvinyl system resin list like a polyvinyl ketone - 
poly vinylidene system resin; — vinyl chloride vinyl acetate copolymer; — styrene- 
acrylic-acid copolymer; — the straight silicon resin which consists of ORGANO siloxane 
association, and denaturation article; — polytetrafluoroethylene — The Pori vinyl fluoride, 
polyvinylidene fluoride, and amino resin like fluororesin; polyester; polyurethane; 
polycarbonate; formaldehyde resin like polychlorotrifluoroethylene resin; an epoxy resin 
etc. is mentioned. These may be used independently, and may mix and use two or more 
resin. 

[0021] 0.1-5 micrometers of thickness of a resin enveloping layer are 0.5-3 micrometers 
preferably. The electric resistance of a resin enveloping layer is 10 thru/or 1x108. It is 
desirable that it is omegacm and it is 103-107. It is more desirable that it is omegacm. 
Even if the electric resistance of a core material is low, the electric resistance of a resin 
enveloping layer is 1x108. If omegacm is exceeded, the electric resistance of the 
magnetic whole carrier will become high, and a good poor image will not be obtained. 
Since the electric conduction which; on the other hand, passes that the electric resistance 
of a resin enveloping layer is under 10-ohmcm along the inside of a resin enveloping 
layer becomes dominant, a brush mark and carrier over become easy to take place. In 
addition, when the thickness of a resin enveloping layer is less than 0.3 micrometers, an 



insulating resin enveloping layer may be used. 

[0022] In order to make the electric resistance of a resin enveloping layer into said range, 
electric conduction powder can be added to a resin enveloping layer. In the electric 
conduction powder added to a resin enveloping layer, it is 1x106. What has the electric 
resistance below omegacm is used suitably, and, specifically, carbon black, a zinc oxide, 
titanium oxide, the tin oxide, ferrous oxide, black titanium oxide, etc. are mentioned. 
1x103 Or 1x106 The electric conduction powder which has the electric resistance of the 
range of omegacm is used especially preferably. The latitude of development bias can be 
extended by using the electric conduction powder of this range. Moreover, generally 
content of electric conduction powder can be made into four to 50 volume [ of a resin 
enveloping layer ] %. 

[0023] The electric resistance of a resin enveloping layer is computable from the current- 
voltage characteristic which searched for and searched for the current-voltage 
characteristic using that by which the resin covering film with a thickness of about 
several micrometers was formed of the applicator etc. on the ITO conductive glass 
substrate, and the golden electrode was further formed of vacuum evaporationo on it. 
[0024] As an approach of forming a resin enveloping layer on a core material The dip 
coating immersed in a core material into the solution for resin enveloping layer formation 
with which electric conduction powder was distributed in the solvent in which resin was 
dissolved, The spray method which sprays the solution for resin enveloping layer 
formation on a core material front face, the fluidized bed process which sprays the 
solution for resin enveloping layer formation in the condition of having made the core 
material floating by flow Ayr, the kneader coating-machine method for mixing the 
solution for resin enveloping layer formation with a core material in a kneader coating 
machine, and removing a solvent, etc. are mentioned. 

[0025] The solvent used for the coating liquid for resin enveloping layer formation is not 
limited especially if this resin is dissolved, and ether, such as ketones, such as aromatic 
hydrocarbon, such as toluene and a xylene, an acetone, and a methyl ethyl ketone, a 
tetrahydrofuran, and dioxane, can be used for it. Moreover, a sand mill, a homomixer, 
etc. can be used for distribution of electric conduction powder. 
[0026] The electric resistance in the condition of the magnetic brush under the electric 
field of 104 V/cm of the magnetic whole carrier formed as mentioned above is 101. Or 
1x109 It is required to be omegacm. This electric resistance of a magnetic carrier is 101. 
A carrier adheres that it is under omegacm on latent-image support, and it becomes easy 
to come out of a brush mark. On the other hand, this electric resistance of a magnetic 
carrier is 1x109. A saturation region will not be obtained if omegacm is exceeded. This 
electric resistance of a magnetic carrier is 103-109. It is more desirable that it is 
omegacm. 

[0027] Although the reason a good saturation region is obtained is not correctly known 
even when a carrier with the low electric resistance of a core material is used, and the 
electric resistance as the whole carrier is comparatively high, it reasons as follows. In a 
carrier with high electric resistance, since development electric field are weak, the 
standup of a development curve becomes quiet, and since electric field exist in a 
developer layer and a toner is developed by the latent image not only from a developer 
layer front face but from the interior of a developer layer, it is thought that it is hard to be 
saturated. On the other hand, on a carrier with low electric resistance, since development 



electric field are strong, the standup of a development curve is steep, and since the inside 
of a developer layer will not have electric field in conductivity soon, only the toner of a 
developer layer front face is used for development, and it is thought that the amount of 
development toners is saturated for this reason. This means that a development electrode 
is formed near the latent-image support on the carrier with low electric resistance, and is 
considered that this brings about a saturation region on it. 

[0028] Moreover, if a conductor is generally placed into electric field, a charge will carry 
out a rearrangement along electric field, and the so-called polarization will arise. With 
regards to the electric resistance of a conductor, the rate of the polarization is considered 
that the rate of polarization is early, so that electric resistance is low. And it is thought 
that the same phenomenon as this has happened also inside the core material of the 
carrier of a developer placed all over the development region, and if polarization of the 
core material of a carrier is completed between the time amount whose electric resistance 
of the core material of a carrier is about 10 to 3 seconds when development is performed 
sufficiently low, it will be thought that the development electrode effectiveness by 
polarization of the core material itself joins the charge impregnation effectiveness from 
latent-image support. Therefore, compared with the case where the electric resistance of a 
core material is high, since the polarization effect of the core material itself is acquired, 
even if it makes the electric resistance of the carrier itself high, it is thought that a 
saturation region is obtained. 

[0029] The electric resistance of a core material and a magnetic carrier is searched for 
from the relation of the current which flows when it is filled up with a core material or a 
carrier between the plate electrodes and developer support which have been arranged near 
the developer support, a magnetic brush is formed in it and said electrical potential 
difference is impressed to it, and logJ**rootE. Here, E shows impression electric field 
and J shows current density, respectively. The electric resistance of a magnetic carrier or 
a core material (especially core material) is too low, and in the high electric field more 
than 103 V/cm, when electric resistance cannot be measured, it asks by converting into 
the electric resistance in the electric field of 104 V/cm the electric resistance in the 
electric field used for actual measurement from previous relational expression. 
[0030] As for the volume mean particle diameter of the above-mentioned magnetic 
carrier, it is desirable that it is 10-100 micrometers, and it is more desirable that it is 20- 
80 micrometers. Spilling of the developer from a developer occurs [ the volume mean 
particle diameter of a magnetic carrier ] in less than 10 micrometers, and if the volume 
mean particle diameter of a magnetic carrier exceeds 100 micrometers, sufficient image 
concentration cannot be obtained. 

[0031] The toner used with a carrier contains binding resin and a coloring agent. As 
binding resin Styrene, such as styrene and chloro styrene, ethylene, a propylene, 
Monoolefins, such as a butylene and an isoprene, vinyl acetate, propionic-acid vinyl, 
Vinyl ester, such as benzoic-acid vinyl and vinyl acetate, a methyl acrylate, An ethyl 
acrylate, butyl acrylate, acrylic-acid dodecyl, acrylic-acid octyl, Acrylic-acid phenyl, a 
methyl methacrylate, ethyl methacrylate, methacrylic-acid butyl, alpha-methylene 
aliphatic series monocarboxylic acid ester, such as methacrylic-acid dodecyl, Vinyl ether, 
such as vinyl methyl ether, vinyl ethyl ether, and vinyl butyl ether, A homopolymer or 
copolymers, such as a vinyl methyl ketone, a vinyl hexyl ketone, and a vinyl isopropenyl 
ketone, [, such as a vinyl ketone ] Polyester, polyurethane, an epoxy resin, silicon resin, a 



polyamide, denaturation rosin, paraffin, and waxes can be illustrated. As typical binding 
resin, especially A polystyrene and styrene-acrylic ester copolymer, a styrene- 
methacrylic ester copolymer, A styrene acrylonitrile copolymer, a styrene-butadiene 
copolymer, a styrene maleic anhydride copolymer, polyethylene, and polypropylene can 
be mentioned. 

[0032] As a coloring agent, moreover, carbon black, Nigrosine, aniline bule, Cull coil 
blue, chrome yellow, ultra marine blue, E. I. du Pont de Nemours oil red, Quinoline 
yellow, methylene-blue chloride, a copper phthalocyanine blue, The Malachite Green 
OKISA rate, lamp black, a rose bengal, C. I. pigment red 48: 1, the CI. pigment red 122, 
the C.I. pigment red 57:1, the C.I. pigment yellow 97, the C.I. pigment yellow 12, the C.I. 
pigment blue 15:1, and C.I. pigment blue 15:3 grade as a typical thing It can illustrate. 
[0033] A toner may be made to contain additives, such as a well-known electrification 
control agent and a fixing assistant, by request. 

[0034] As for f defined by the following formula, in this invention, it is desirable that 
they are 20 thru/or 75 although a toner expresses wrap coverage (percentage) and is 
related to the electric resistance and the amount of development of a developer in a 
carrier. Image concentration sufficient when smaller than 20 is no longer obtained for f, 
and it becomes easy to produce image defects, such as a brush mark and carrier over. 
Moreover, when larger than 75, a saturation region is no longer obtained for f. 
[0035] 
[Equation 2] 

f = 3 0 5 XRX p c X C 
2 xX r X p t 

[0036] For r, C is [ the inside of a formula, and R / mean particle diameter / (micrometer) 
/ of a magnetic carrier / volume ] rhoc in the volume mean particle diameter (micrometer) 
of a toner about toner ratio concentration (weight section of a toner to the carrier 100 
weight section). About the specific gravity of a carrier, it is rhot. The specific gravity of a 
toner is shown, respectively. 

[0037] The latent-image formation process which forms a latent image in this invention 
based on image data on the latent-image support charged uniformly, The image formation 
approach including the development process which develops this latent image with the 
developer supported by the developer support impressed to development bias potential, or 
the latent-image means forming which forms a latent image based on image data on the 
latent-image support charged uniformly, In image formation equipment including a 
development means to develop this latent image with the developer supported by the 
developer support impressed to development bias potential by the bias impression means 
The above-mentioned developer is used, and as the amount of development toners which 
shifts on a latent image shows saturation characteristics, development bias voltage is 
impressed to developer support. 

[0038] Here, saturation characteristics mean that the amount of development toners 
hardly changes with change of the contrast potential which becomes settled in the 
development bias potential and the exposure section potential of latent-image support 
which are impressed to developer support. 

[0039] For example, it is Vs about contrast potential from which the inclination of said 
development curve becomes 1/5 or less compared with the inclination at the time of 



development initiation. When it carries out From absolute value |Vbias| of the 
development bias potential Vbias Average photo conductor surface potential VI of the 
exposure section at the time of performing exposure of 100% of rates of input image area 
Development bias potential can be impressed to developer support so that the value 
which lengthened absolute value |V1 1 may become larger than |Vs |. Thus, by setting up 
development bias potential, even when there is sensibility nonuniformity of a photo 
conductor etc., the amount of development toners is stabilized, and it becomes 
reproducible [ a good image ]. 

[0040] It is desirable that the electrical potential difference between peaks specifically 
uses the development bias potential which superimposed the alternating electric field 100 
thru/or 500, and whose frequency are 400Hz thru/or 20kHz on direct-current electric 
field. 

[0041] An example of the image formation equipment with which this invention is 
applied is shown in drawing 2 . This image formation equipment 10 Light is irradiated at 
the control section 12 and manuscript which control the image formation equipment 10 
whole. It is arranged at the hand-of-cut downstream of the electrification machine 18 and 
the electrification machine 18 which it is arranged [ downstream ] from the light reflected 
from the manuscript or it penetrated the manuscript near the manuscript reading section 
14 which creates the picture signal for every color, the photo conductor 16 as latent- 
image support which rotates in the direction of arrow-head A, and the photo conductor 
16, and electrifies a photo conductor 16 uniformly. And the photo conductor 16 charged 
in the exposure section 21 formed in the improvement style side in the method of rotation 
rather than the potential sensor 20 which measures the potential of the electrified photo 
conductor 1 6, and the potential sensor 20 It is arranged at the hand-of-cut downstream 
rather than the light beam scanner (ROS) 22 and the exposure section 21 which carry out 
scan exposure based on the image data from the manuscript reading section 14, and form 
a latent image. And it is arranged at the hand-of-cut downstream rather than the rotation 
development counter 24 and the rotation development counter 24 which a toner is made 
to shift to a latent image and form a visible image. And it is arranged at the hand-of-cut 
downstream rather than the imprint machine 26 and the imprint machine 26 which 
imprint a visible image to record material. And it has the cleaner 28 from which the toner 
which remained on the photo conductor 16 is removed, the pre-exposure machine 30 
from which a photo conductor 16 is exposed and rest potential is removed, and the fixing 
assembly 32 to which the visible image on record material is fixed. 
[0042] The color filter which decomposes into each color the light reflected from the 
manuscript or the manuscript reading section 14 penetrated in the manuscript the light 
source (illustration abbreviation) and the manuscript which irradiate light (illustration 
abbreviation), The optical/electrical converter which changes the luminous intensity for 
every color into the electrical signal which is analog data (illustration abbreviation), The 
A/D (analog digital) converter which changes the electrical signal for every color into the 
picture signal for every color which is digital data (illustration abbreviation), And it has 
the memory (illustration abbreviation) which memorizes the picture signal for every 
color, and the picture signal memorized by memory is outputted to the light beam scanner 
22 one by one for every color based on the signal from a control section 12. 
[0043] As shown in drawing 3 , the light beam scanner 22 It is based on the picture signal 
which irradiates a laser beam 38 from semiconductor laser 34 and the manuscript reading 



section 14. ON of semiconductor laser 34, OFF The collimator lens 40 which makes a 
collimated beam the pulse-width-modulation equipment 36 to perform and the laser beam 
38 irradiated from semiconductor laser 34, the polygon mirror 42 which turns the 
collimated beam from a collimator lens 40 to a photo conductor 16, and is deflected with 
constant angular velocity, It has the sensor 46 for scan start signal generation which 
generates the SOS signal for detecting the ftheta lens 44 which is arranged between the 
polygon mirror 42 and a photo conductor 1 6, and forms the beam spot of predetermined 
size on a photo conductor 16, and light-scanning initiation timing. 
[0044] As shown in drawing 4 , Pulse-Density-Modulation equipment 36 The picture 
signal which is the digital data from the manuscript reading section 14 The saw wave of a 
desired frequency from two or more saw waves formed with the saw wave oscillator 50 
according to D/A converter 48 changed into the electrical signal which is analog data, the 
saw wave oscillator 50 which forms two or more saw waves from which a frequency 
differs, and resolution It has the comparator circuit 54 which outputs the ON signal for 
turning ON semiconductor laser 34 when it is more than the electrical potential difference 
of the electrical signal with which the electrical potential difference of the saw wave 
outputted from the wave-selection circuit 52 to choose and the wave-selection circuit 52 
is outputted from D/A converter 48. The ON signal of the die length according to the 
image concentration of a manuscript is outputted by the above configuration. 
[0045] As shown in drawing 2 , the rotation development counter 24 is made cylindrical 
and constituted by the development section 56 (56A-56D) of four sets of yellow, 
cyanogen, a Magenta, and the reversal development types for black, and 2 component 
development type. The outline configuration of the development section 56 is shown in 
drawing 5 . The development housing 57 with which the development section 56 was 
made fan tubed, and opening 57 A was formed in the periphery in accordance with shaft 
orientations, MAGURORU 62 which consists of a development sleeve 60 which revolves 
around two or more stationary magnets 58 (58A-58E) arranged at the radial, and a 
stationary magnet 58 in the direction of arrow-head B, The bias power supply 64 which 
supplies the direct-current superposition alternating current bias voltage for controlling 
toner adhesion in the white section to the development sleeve 60, The trimer bar 66 
which makes regularity thickness of the magnetic brush which is arranged from opening 
57 A at the improvement style side in the method of rotation, and consists of a developer, 
The screw auger machines 68A and 68B for being arranged under MAGURORU 62 and 
stirring a developer, The septum 70 by which opening which it is arranged among the 
screw auger machines 68A and 68B, and is not illustrated at the edge was formed, Screw 
auger machine 68B is equipped with the toner supply machine which supplies a supply 
toner and which is not illustrated, and MAGURORU 62, the screw auger machines 68A 
and 68B, the trimer bar 66, the toner supply machine, and the septum 70 are held in the 
development housing 57. 

[0046] MAGURORU 62 is attached so that the shaft orientations may become the shaft 
orientations of a photo conductor 16, and parallel, and when opening 57 A of the 
development housing 57 of each development section 56 has been arranged in the photo 
conductor 16 and the location where it counters, the rotation development counter 24 is 
arranged so that a predetermined gap may be formed between MAGURORU 62 and the 
photo conductors 16 which were contained in the development section 56. 
[0047] Moreover, adjoining stationary magnet 58B by which two or more stationary 



magnets 58 are arranged from opening 57 A at the hand-of-cut downstream, The 
stationary magnets 58C and 58D with which the polarity of 58C becomes the same, and 
others adjoin, It is arranged so that the polarities of 58D, 58E and 58E, 58 A and 5 8 A, and 
58B** may differ. The magnetic brush which adhered to MAGURORU 62 with the 
suction force of the stationary magnets 58C and 58D arranged above screw auger 
machine 68 A While being conveyed by opening 57 A of the development housing 57 and 
carrying out **** (development) of the photo conductor 16 by the suction force of 
stationary magnets 58D and 58E and stationary magnets 58E and 58A, and rotation of 
MAGURORU 62 According to the repulsive force of stationary magnets 58B and 58C, 
the toner which remained on MAGURORU 62 is removed from MAGURORU 62, and 
falls under the development housing 57. 

[0048] Moreover, the hand of cut of the screw auger machines 68A and 68B is made into 
an opposite direction, a developer is delivered by opening which was formed in the edge 
of a septum 70 and which is not illustrated, and the developer with which the toner 
supplied by this and the carrier were fully stirred is supplied to MAGURORU 62. 
[0049] It connects with the driving gear which was connected to the control section 12 
and which is not illustrated, and the rotation development counter 24 of the above- 
mentioned configuration rotates intermittently based on the signal from a control section 
12. And thereby, whenever the latent image for every color is formed, a latent image is 
developed with the toner of the corresponding color. 

[0050] As shown in drawing 2 , the imprint machine 26 is equipped with the imprint 
drum 72 which rotates in the direction of arrow-head C. This imprint drum 72 is arranged 
so that the gap predetermined to between a photo conductor 16 and the imprint drums 72 
where those shaft orientations are parallel to the shaft orientations of a photo conductor 
16 may be formed. Moreover, it is arranged at the improvement style side in the method 
of rotation rather than the imprint section 74 in which the imprint drum 72 and the photo 
conductor 16 approached the perimeter of the imprint drum 72. And it is arranged at the 
electrification machine 78 for record material adsorption which electrifies the imprint 
drum 72 in order to adsorb the record material conveyed from the conveyance way 76, 
and said about 74 imprint section. And it is arranged at the hand-of-cut downstream 
rather than the imprint electrification machine 80 for imprinting the toner image on a 
photo conductor 16 on the imprint drum 72, and the imprint electrification machine 80. 
And it is arranged at the hand-of-cut downstream from the electrification machine 82 for 
exfoliation and the electrification machine 82 for exfoliation which are charged in the 
imprint drum 72 since the record material to which it stuck is exfoliated. And it has the 
electrification machine 86 for electric discharge for removing the charge which has been 
arranged at the hand-of-cut downstream rather than the exfoliation pawl 84 and the 
exfoliation pawl 84 for exfoliating record material from the imprint drum 72, and 
remained on the imprint drum 72. 

[0051] The fixing assembly 32 is arranged rather than the conveyance way 76 top and the 
exfoliation pawl 84 at the conveyance direction downstream, and this fixing assembly 32 
is equipped with the fixing rolls 88A and 88B of the pair which faces across the 
conveyance way 76. At least one side of the fixing rolls 88A and 88B of a pair is heated 
by the heater which is not illustrated, the record material conveyed from the imprint 
machine 26 is guided at the nip section of the fixing rolls 88A and 88B of a pair, and the 
multi-colored picture image on record material is established by being heated in this nip 



section. 

[0052] A tray 90 is arranged from the fixing rolls 88A and 88B at the conveyance 
direction downstream, and the record material to which the image was fixed is guided by 
rotation of the fixing rolls 88 A and 88B at this tray 90. 

[0053] With the image formation equipment 10 of a more than, a manuscript is read by 
the manuscript reading section 14 and the picture signal for every color which the picture 
signal for every color was formed by this, and was formed is outputted to the light beam 
scanner 22 one by one. On the other hand, a photo conductor 16 is charged, and 
whenever the latent image for every color is formed on a photo conductor 16 and the 
latent image for every color is formed by the light beam scanner 22, a latent image is 
developed with the toner of a color with which the rotation development counter 24 
corresponds. The developed toner image of specific Isshiki is imprinted by the record 
material by which the imprint drum 72 was adsorbed. A multi-colored picture image is 
formed in record material by repeating the above formation of the latent image for every 
color, development, and imprint. The record material in which the multi-colored picture 
image was formed is conveyed by the fixing assembly 32 for being established, and, 
finally is conveyed by the tray 90. 

[0054] By the way, the latent image formed with the above-mentioned image formation 
equipment 10 is made binary, and explains hereafter the latent image made binary. 
[0055] The value of D expressed with the ratio (dB/dP) of regularity and the distance dP 
between the pixels which adjoined the main scanning direction (mm) and (refer to 
drawing 7 ), and the diameter dB of the beam spot to drawing 6 in the diameter dB of the 
optical beam spot (mm) is set to 1/1, 1/2, and 1/3, respectively. And the exposure energy 
profile on the photo conductor when exposing a photo conductor using a light beam 
scanner at 10% of rates of input image area, 20%, and 50% is shown. The contrast of an 
exposure energy profile falls and becomes in analog, so that this drawing 6 may show and 
the value of D is enlarged with 1/3, 1/2, and 1/1. 

[0056] Drawing 8 (a) and (b) are the results of asking for the surface potential profile of 
the photo conductor [ photo conductor / in which at least the photoelectricity which 
shows a damping property, and drawing 9 (a) is the exposure energy profile shown in 
drawing 6 , and shows at least the photoelectricity of a photo conductor to drawing 8 (a) 
has a damping property ] at the time of [ of 50% of rates of input image area ] exposing 
and changing the value of D by count. The count approach is described by 97-100 pages 
of "Proceedings IS&T's 9thInternational Congress - Advancesin Non-Impact Printing 
Technologies and nine volumes" published in 1993. 

[0057] The contrast of an exposure energy profile falls and the contrast of the surface 
potential profile of a latent image also falls in connection with it as the value of D is 
enlarged so that drawing 9 (a) may show. 

[0058] That it is in the condition that binarization of the latent image was carried out, on 
these specifications Photo conductor surface potential Va of the exposure section (part 
which should be exposed essentially) at the time of performing exposure of 50% of rates 
of input image area Photo conductor surface potential Vb of a non-exposed area (part 
which originally must not be exposed) Latent-image contrast potential |Va-Vb | formed 
The electrification potential Vh of a photo conductor, It means that it is 90% or more of 
latent-image contrast potential |Vh-Vl | formed with the average photo conductor surface 
potential VI of the exposure section at the time of performing exposure of 100% of rates 



of input image area. 

[0059] Therefore, when the photo conductor in which at least the photoelectricity shown 
in drawing 8 (a) has a damping property is used, binarization of the latent image can be 
carried out by making the value of D or less into 1/2. 

[0060] Moreover, by adjusting exposure energy appropriately, when the photo conductor 
in which at least the photoelectricity shown in drawing 8 (b) has a damping property is 
used, as shown in drawing 9 (b), even if the value of D is 1, binarization of the latent 
image can be carried out. 
[0061] 

[Example] Hereafter, the example of this invention is explained to a detail. 

[0062] The developer used for the example and the example of a comparison of this 

invention was manufactured as follows. 

(Examples 1-4, examples 1-3 of a comparison) 

I. Manufacture (carrier A) of a carrier 

Magnetite (trade name: MX030A, Fuji Electrochemical Co., Ltd. make, and mean- 
particle-diameter 50micrometer ) The 100 weight sections Toluene The 13.5 weight 
sections Styrene-methacrylate copolymer (Weight-average-molecular-weight: the 
copolymerization ratio 20:80, 73000) The 1.8 weight section Carbon black (trade name: 
VXC72, the Cabot Corp. make, Electric resistance: 10-lohmcm, specific gravity 1.8) The 
0.3 weight sections (8.5 volume [ of a resin enveloping layer ] %) 
The above-mentioned component except magnetite was distributed in the sand mill for 1 
hour, and the solution for resin enveloping layer formation was produced. Next, this 
solution for resin enveloping layer formation and magnetite were put into the vacuum 
deairing mold kneader, it agitated for 20 minutes, the resin enveloping layer was formed 
on magnetite, decompressing at the temperature C of 60 degrees, and Carrier A was 
obtained. The thickness of a resin enveloping layer was 0.8 micrometers. 
[0063] Moreover, the applicator was used on the ITO conductive glass substrate, the 
above-mentioned solution for resin enveloping layer formation was applied so that it 
might become the thickness of 10 micrometers, and the resin covering film was obtained. 
[0064] The result of having measured the electric resistance of magnetite and Carrier A in 
the form of a magnetic brush is shown in drawing 10 . 104 The electric resistance when 
extrapolating to the electric field of V/cm is 4xl0-5ohmcm and 1.8x108, respectively. It 
was omegacm. Moreover, the electric resistance of the resin covering film is 3x105 at the 
electric field of 100 V/cm. It was omegacm. 
((B) Carrier) 

Ferrite (trade name: MF-35, the Powdertech make, mean particle diameter of 35 
micrometers) 

The 100 weight sections Toluene 22 weight sections Styrene-methacrylate copolymer 
(Weight-average-molecular- weight: the copolymerization ratio 20:80, 73000) Three 
weight sections Carbon black (trade name: KETCHIEN black, the product made from 
AGUZO, Electric resistance: 10-lohmcm, specific gravity 1.8) The 0.8 weight sections 
(13 volume [ of a resin enveloping layer ] %) 

The above-mentioned component except a ferrite was distributed in the sand mill for 1 
hour, and the solution for resin enveloping layer formation was produced. Next, this 
solution for resin enveloping layer formation and ferrite were put into the vacuum 
deairing mold kneader, it agitated for 20 minutes, the resin enveloping layer was formed 



on the FEI light, decompressing at the temperature C of 60 degrees, and Carrier B was 
obtained. The thickness of a resin enveloping layer was 0.8 micrometers. 
[0065] Moreover, the applicator was used on the ITO conductive glass substrate, the 
above-mentioned solution for resin enveloping layer formation was applied so that it 
might become the thickness of 10 micrometers, and the resin covering film was obtained. 
The electric resistance when measuring the electric resistance of a ferrite and Carrier B in 
the form of a magnetic brush, and extrapolating to the electric field of 104 V/cm is 5x10- 
2ohmcm and 4x107, respectively. It was omegacm. Moreover, the electric resistance of 
the resin covering film is 2x103 at the electric field of 100 V/cm. It was omegacm. 
((C) Carrier) 

Ferrite (trade name: C28-FB, the Fuji Electrochemical Co., Ltd. make, mean particle 
diameter of 50 micrometers) 

The 100 weight sections Toluene 14 weight sections Styrene-methacrylate copolymer 
(Weight-average-molecular-weight: the copolymerization ratio 20:80, 73000) Two 
weight sections Tin-oxide coat barium sulfate (trade name: Pasto Laon TYPE-IV, the 
Mitsui Mining & Smelting company make, electric resistance:5-ohmcm, specific gravity 
5.6) The 3.5 weight sections ( 23.8 volume [ of a resin enveloping layer ] %) 
The above-mentioned component except a ferrite was distributed in the sand mill for 1 
hour, and the solution for resin enveloping layer formation was produced. Next, this 
solution for resin enveloping layer formation and ferrite were put into the vacuum 
deairing mold kneader, it agitated for 20 minutes, the resin enveloping layer was formed 
on the FEI light, decompressing at the temperature C of 60 degrees, and Carrier C was 
obtained. The thickness of a resin enveloping layer was 0.8 micrometers. 
[0066] Moreover, the applicator was used on the ITO conductive glass substrate, the 
above-mentioned solution for resin enveloping layer formation was applied so that it 
might become the thickness of 10 micrometers, and the resin covering film was obtained. 
[0067] The electric resistance when measuring the electric resistance of a ferrite and 
Carrier C in the form of a magnetic brush, and extrapolating to the electric field of 104 
V/cm is lxl0-5ohmcm and 2x106, respectively. It was omegacm. Moreover, the electric 
resistance of the resin covering film is 6x104 at the electric field of 100 V/cm. It was 
omegacm. 
((D) Carrier) 

Iron powder (trade name: TSV, the Powdertech make, mean particle diameter of 60 
micrometers) 

The 100 weight sections Toluene Eight weight sections Styrene-methacrylate copolymer 
(Weight-average-molecular-weight: the copolymerization ratio 20:80, 73000) One weight 
section Carbon black (trade name: VXC72, the Cabot Corp. make, Electric resistance: 
10-lohmcm, specific gravity 1.8) The 0.2 weight sections (ten volume [ of a resin 
enveloping layer ] %) 

The above-mentioned component except iron powder was distributed in the sand mill for 
1 hour, and the solution for resin enveloping layer formation was produced. Next, this 
solution for resin enveloping layer formation and iron powder were put into the vacuum 
deairing mold kneader, it agitated for 20 minutes, the resin enveloping layer was formed 
on iron powder, decompressing at the temperature C of 60 degrees, and Carrier D was 
obtained. The thickness of a resin enveloping layer was 0.8 micrometers. 
[0068] Moreover, the applicator was used on the ITO conductive glass substrate, the 



above-mentioned solution for resin enveloping layer formation was applied so that it 
might become the thickness of 10 micrometers, and the resin covering film was obtained. 
[0069] The electric resistance when measuring the electric resistance of iron powder and 
Carrier D in the form of a magnetic brush, and extrapolating to the electric field of 104 
V/cm is 1x10-14, respectively, omegacm and 2x103 It was omegacm. Moreover, the 
electric resistance of the resin covering film is 3x102 at the electric field of 100 V/cm. It 
was omegacm. 

[0070] As a carrier for the examples of a comparison, the carrier shown below was made 
as an experiment. 
((E) Carrier) 

Magnetite (trade name: MX030A, the Fuji Electrochemical Co., Ltd. make, mean particle 
diameter 50 micrometers) The 100 weight sections Toluene The 14.5 weight sections 
Styrene-methacrylate copolymer (Weight-average-molecular-weight: the 
copolymerization ratio 20:80, 73000) Two weight sections Carbon black (trade name: 
VXC72, the Cabot Corp. make, Electric resistance: 10-lohmcm, specific gravity 1.8) The 
0.08 weight sections (2.2 volume [ of a resin enveloping layer ] %) 
The solution for resin enveloping layer formation and magnetite which dissolved resin in 
toluene were put into the vacuum deairing mold kneader, it agitated for 20 minutes, the 
resin enveloping layer was formed on magnetite, decompressing at the temperature C of 
60 degrees, and Carrier E was obtained. The thickness of a resin enveloping layer was 0.8 
micrometers. When this carrier was observed with the scanning electron microscope, 
there being no exposure and being covered by homogeneity was checked. 
[0071] Moreover, the applicator was used on the ITO conductive glass substrate, the 
above-mentioned solution for resin enveloping layer formation was applied so that it 
might become the thickness of 10 micrometers, and the resin covering film was obtained. 
[0072] The electric resistance when measuring the electric resistance of Carrier E in the 
form of a magnetic brush, and extrapolating to the electric field of 104 V/cm is 5.2x109. 
It was omegacm. Moreover, the electric resistance of the resin covering film is 3.6x109 at 
the electric field of 100 V/cm. It was omegacm. 
((F) Carrier) 

Magnetite (trade name: MX030A, the Fuji Electrochemical Co., Ltd. make, mean particle 
diameter 50 micrometers) The 100 weight sections Toluene The 14.5 weight sections 
Styrene-methacrylate copolymer (Weight-average-molecular-weight: the 
copolymerization ratio 20:80, 73000) Two weight sections Carbon black (trade name: 
VXC72, the Cabot Corp. make, Electric resistance: 10-lohmcm, specific gravity 1.8) The 
0.6 weight sections (14.3 volume [ of a resin enveloping layer ] %) 
The above-mentioned component except magnetite was distributed in the sand mill for 1 
hour, and the solution for resin enveloping layer formation was produced. Next, this 
solution for resin enveloping layer formation and magnetite were put into the vacuum 
deairing mold kneader, it agitated for 20 minutes, the resin enveloping layer was formed 
on magnetite, decompressing at the temperature C of 60 degrees, and Carrier F was 
obtained. The thickness of a resin enveloping layer was 0.8 micrometers. 
[0073] Moreover, the applicator was used on the ITO conductive glass substrate, the 
above-mentioned solution for resin enveloping layer formation was applied so that it 
might become the thickness of 10 micrometers, and the resin covering film was obtained. 
[0074] The electric resistance when carrying out electric resistance measurement and 



extrapolating Carrier F to the electric field of 104 V/cm in the form of a magnetic brush, 
is 4.2x100. It was omegacm. Moreover, the electric resistance of the resin covering film 
is 3x100 at the electric field of 100 V/cm. It was omegacm. 
((G) Carrier) 

A ferrite (trade name: EFC-50B, Powdertech make, and mean-particle-diameter 50 mum) 
The 100 weight sections Toluene The 12.6 weight sections Styrene-methacrylate 
copolymer (Weight-average-molecular- weight: the copolymerization ratio 20:80, 73000) 
The 1.7 weight section Carbon black (trade name: VXC72, the Cabot Corp. make, 
Electric resistance: 10-lohmcm, specific gravity 1.8) The 0.5 weight sections (14 volume 
[ of a resin enveloping layer ] %) 

The above-mentioned component except a ferrite was distributed in the sand mill for 1 
hour, and the solution for resin enveloping layer formation was produced. Next, this 
solution for resin enveloping layer formation and ferrite were put into the vacuum 
deairing mold kneader, it agitated for 20 minutes, the resin enveloping layer was formed 
on the ferrite, decompressing at the temperature C of 60 degrees, and Carrier G was 
obtained. The thickness of a resin enveloping layer was 0.8 micrometers. When this 
carrier was observed with the scanning electron microscope, there being no exposure and 
being covered by homogeneity was checked. Moreover, the applicator was used on the 
ITO conductive glass substrate, the above-mentioned solution for resin enveloping layer 
formation was applied so that it might become the thickness of 10 micrometers, and the 
resin covering film was obtained. 

[0075] When the electric resistance of a ferrite and Carrier G was measured in the form 
of a magnetic brush, the value in the electric field of 104 V/cm is 3.1x101, respectively, 
omegacm and 7x105 It was omegacm. Moreover, the electric resistance of the resin 
covering film is 8x103 at the electric field of 100 V/cm. It was omegacm. 
[0076] In addition, the electric resistance of the carrier in each example and the example 
of a comparison was measured as follows. Opened spacing in the cylinder which has a 
stationary magnet in the interior as shown in drawing 1 1 and which can be rotated, the eel 
was made to counter, and electric resistance was computed from the current value which 
flows when the electrical potential difference used as 104 V/cm is impressed, and the 
volume which the developer of the part which counters a eel occupies. Here, the 
magnitude of a eel set spacing of 5mm, and a eel and a cylinder to 2.2mm in 60mm and a 
cylinder hoop direction at cylinder shaft orientations, and when rotating a cylinder 
moreover in contact with a eel, the thickness of a developer was adjusted so that 
developer plugging might not be generated between eels. 

Among the carriers produced as the manufacture above of II. developer, except for 
Carrier D, the carrier 100 weight section was mixed with the Magenta toner 5 weight 
section for Fuji Xerox A-Color635, and the developer was produced. Moreover, about 
Carrier D, the carrier 100 weight section was mixed with the Magenta toner 3.5 weight 
section for Fuji Xerox A-Color635, and the developer was produced. The value of f of 
each developer is shown in Table 1 . 
[0077] 
[Table 1] 
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[0078] These developers were put into the above-mentioned image formation equipment 
10, and it evaluated about the saturation region, brush mark, and carrier over of the 
developer of an example and the example of a comparison. 

[0079] In addition, concrete development conditions and the evaluation approach are as 
follows. 

(Development conditions) 
Photo conductor OPC (phi 84) 

Process rate 160 mm/s Initial electrification potential -650V Exposure section potential - 
200V ROS LED (400dpi) 

MAGURORU phi 30 Peak value of radial flux density lOOmT Rotational speed 336mm/s 
Photo conductor when the development section 56 stands face to face against a photo 
conductor Spacing with developer support (DRS) 0.5mm Environmental condition 
Sequential change of 22 degrees C and the 55%RH (saturation region) development bias 
potential was carried out, and what "O" and a saturation region were not regarded as in 
what the saturation region was regarded as by the development curve expressed with 
contrast potential and the amount of development toners was made into "x." 
(Brush mark) The number of the white marks included in an output image was evaluated 
by the microscope about the unit length (5mm) of the direction of a brush, and the 
direction of a right angle. 

(Carrier over) Visual observation estimated the output image. That by which "O" and 
carrier over were checked in what carrier over was not regarded as at all was made into 
"x." 

[0080] In addition, the development bias potential in evaluation of a brush mark and 
carrier over was impressed to MAGURORU 62, as the amount of development toners 
showed saturation characteristics about the developer which has a saturation region, and 
specifically, -500V and AC component (electrical potential difference between peaks) 
used [ DC component ] the direct-current superposition AC bias potential of 100 V 
(6kHz). 

[0081] An evaluation result is shown in Table 2. 
[0082] 
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[0083] When the developer of examples 1-4 was used so that I may be understood from 
Table 2, the high poor saturation region was obtained, and a brush mark or carrier over 
were not seen further at all, either. In the case where the carrier which covered the resin 
of high resistance to homogeneity is used for the core material of low resistance like the 
developer of the example 1 of a comparison on the other hand, although neither a brush 
mark nor carrier over was seen, the saturation region was not obtained. This is considered 
that the electric resistance of a resin enveloping layer was too high, and the property like 
an insulating carrier came out. 

[0084] Moreover, although the saturation region was obtained in the case where the 
carrier which covered the resin enveloping layer of low resistance is used for the core 
material of low resistance like the developer of the example 2 of a comparison, the 
electric resistance of a carrier is 101. It became below omegacm, a brush mark and carrier 
over occurred, and image concentration was also low. 

[0085] Furthermore, although the electric resistance of a carrier was comparatively low 
like the developer of the example 3 of a comparison when the core material of inside 
resistance was used, a saturation region was not not only obtained, but BURASHIKU and 
carrier over occurred. Since the electric resistance of the carrier itself was too high, these 
are considered. 
(Example 5) 

I. Manufacture (carrier H) of a carrier 

Magnetite (trade name: MX030A, the Fuji Electrochemical Co., Ltd. make, mean particle 
diameter 50 micrometers) The 100 weight sections Toluene 14 weight sections Styrene- 
methacrylate copolymer (Weight-average-molecular-weight: the copolymerization ratio 
20:80, 73000) Two weight sections Tin-oxide coat barium sulfate (trade name: Pasto 
Laon TYPE-IV, Mitsui Mining & Smelting make, electric resistance:4.6xl04 omegacm, 
specific gravity 4.6) The 6.1 weight sections (40 volume [ of a resin enveloping layer ] 
%) 

The above-mentioned component except magnetite was distributed in the sand mill for 1 
hour, and the solution for resin enveloping layer formation was produced. Next, this 
solution for resin enveloping layer formation and magnetite were put into the vacuum 



deairing mold kneader, it agitated for 20 minutes, the resin enveloping layer was formed 
on magnetite, decompressing at the temperature C of 60 degrees, and Carrier H was 
obtained. The thickness of a resin enveloping layer was 0.8 micrometers. 
[0086] Moreover, the applicator was used on the ITO conductive glass substrate, the 
above-mentioned solution for resin enveloping layer formation was applied so that it 
might become the thickness of 10 micrometers, and the resin covering film was obtained. 
[0087] The electric resistance when carrying out electric resistance measurement and 
extrapolating Carrier H to the electric field of 104 V/cm in the form of a magnetic brush, 
is 3.5x106. It was omegacm. Moreover, the electric resistance of the resin covering film 
is 5x105 at the electric field of 100 V/cm. It was omegacm. 

The carrier HI 00 weight section produced as the manufacture above of II. developer was 
mixed with the Magenta toner 5 weight section for Fuji Xerox A-Color635, and the 
developer was produced. The value of this developer is shown in the above-mentioned 
table 1. 

(Evaluation of a developer) This developer was put into the above-mentioned image 
formation equipment 10, and it evaluated about image quality and a brush mark. Concrete 
development conditions and the concrete evaluation approach are as above-mentioned 
except having changed the electrical potential difference between peaks of the alternating 
current component of development bias potential. The frequency of an alternating current 
component is the same 6kHz as the case of examples 1-4. The result of having evaluated 
the developer of an example 1 by the same conditions for the evaluation result and the 
comparison is shown in Table 3. 
[0088] 
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[0089] Although the homogeneity of image concentration will improve in it if the 
electrical potential difference between peaks of an alternating current component is raised 



in the example 5 as shown in Table 3, it turns out that the incidence rate of a brush mark 
does not increase. On the other hand, it turns out that the homogeneity of image 
concentration will worsen if the electrical potential difference between peaks of an 
alternating current component is raised in the example 1, and the incidence rate of a brush 
mark also increases. Therefore, it turns out that the carrier which used electric conduction 
powder with high electric resistance is compatible in improvement in image quality, and 
brush mark prevention. 

(An example 6, example 4 of a comparison) The carrier A used in the example 1 was 
mixed with the yellow for Fuji Xerox A-Color635, a Magenta, and the toner 5 weight 
section of each color of cyanogen, respectively, the developer of each color was 
produced, and this was put into each development section 56 of the above-mentioned 
image formation equipment 10. Moreover, the photo conductor (photo conductor A) 
which has an optical decay curve like drawing 8 (a), and has sensibility nonuniformity in 
a hoop direction was used for the photo conductor 16, and the image (50% of input image 
area) equivalent to abbreviation flesh color was made to output to it. Furthermore, the 
photo conductor (photo conductor B) which has an optical decay curve like drawing 8 (a) 
in a photo conductor 16, and has sensibility nonuniformity in the direction of a revolving 
shaft was used, and the image (50% of input image area) equivalent to abbreviation flesh 
color was made to output. At this time, as the amount of development toners developed 
on a latent image showed saturation characteristics, -500V and AC component (electrical 
potential difference between peaks) impressed [ DC component ] the direct-current 
superposition AC bias potential of 100V (6kHz) to MAGURORU 62. Moreover, the 
specific gravity and volume mean diameter of the Hierro-toner and a cyanogen toner 
were the same as it of a Magenta toner. 

[0090] The carrier E used in the example 1 of a comparison was mixed with the yellow 
for Fuji Xerox A-Color635, a Magenta, and the toner 5 weight section of each color of 
cyanogen, respectively, the developer of each color was produced, and it examined like 
the above, 

[0091] In addition, the latent-image contrast potential at the time of 50% exposure of 
rates of input image area was 90% or more of latent-image contrast potential formed with 
the electrification potential of a photo conductor, and the surface potential at the time of 
1 00% exposure of rates of input image area. 

[0092] The result of having judged visually the difference in the color in the image side 
on the record material which corresponds all over the image formation field of a photo 
conductor is shown in Table 4. 
[0093] 
[Table 4] 
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[0094] In the case of the developer containing Carrier E (i.e., when it is the developer 
with which a saturation region is not obtained), the difference in the color in the image 
side by the sensibility nonuniformity of a photo conductor was accepted clearly, but In 
the case of the developer containing Carrier A (i.e., when it is the developer with which 
the saturation region was obtained), it turned out that the difference in the color in the 
image side by the sensibility nonuniformity of a photo conductor is not accepted, but the 
gradation nature stabilized to change of the potential of a latent image is shown. 
(Example 7) The trial of concentration maintenance nature and middle concentration 
maintenance nature was performed using the developer of a photo conductor drum with 
an optical decay curve like drawing 8 (b), and an example 1 . A test condition is shown in 
TableS. 



[0095] 
[Table 5] 
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[0096] According to the count approach indicated by above-mentioned "Proceedings 
IS&T's 9th International Congress - Advances in Non-Impact Printing Technologies and 
nine volumes", the exposure energy profile of a latent image is made binary. The amount 
of toner electrifications at the time of the maintenance nature experiment of drawing 12 is 
shown in drawing 13 , and the result of middle concentration maintenance nature is 
shown for the result of the concentration maintenance nature of the poor section in 
drawing 14 at drawing 12 R> 2, respectively. The image concentration of the poor section 
is not only stable, but these drawings show that the repeatability of the halftone 
represented beige is also stable in the three or less color difference. 
(Examples 8-12, examples 5 and 6 of a comparison) Next, the developer with which toner 



concentration differs was produced from Carrier A (particle diameter of 50 micrometers 
of magnetite) and the Magenta toner for Fuji Xerox A-Color635 which were used in the 
example 1 (examples 8-10, example 5 of a comparison). Similarly, the developer with 
which toner concentration differs was produced from Carrier B (particle diameter of 35 
micrometers of a ferrite) and the Magenta toner for Fuji Xerox A-Color635 which were 
used in the example 2 (examples 1 1 and 12, example 6 of a comparison). These 
developers were used and the image formation equipment of the same conditions as an 
example 1 estimated image concentration and a saturation region. The result is shown in 
Table 6 and 7. 
[0097] 
[Table 6] 
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[0098] 
[Table 7] 
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[0099] As shown in these tables, even if it uses the carrier of different particle diameter, 
in the developer of toner concentration with which f value exceeds 75, it turns out that a 
saturation region is no longer obtained. It turns out that image concentration with f value 
sufficient with the developer of 20 to 75 within the limits is obtained, an image defect is 
not produced, either and a saturation region is obtained. 
[0100] 

[Effect of the Invention] Since this invention was considered as the above configurations, 
it can offer a high-definition image without image defects, such as a brush mark and 
carrier over. 



[Translation done.] 



